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Abstract 

BACKGROUND: Community reintegration (CR) poses a major problem for military veterans who have experienced 
a traumatic brain injury (TBI). Factors contributing to CR after TBI are poorly understood. OBJECTIVE: To address 
the gap in knowledge, an ecological framework was used to explore individual and family factors related to CR. 
DESIGN: Baseline data from an intervention study with 83 veterans with primarily mild to moderate TBI were 
analyzed. Instruments measured CR, depressive symptoms, physical health, quality of the relationship with the family 
member, and sociodemographics. Posttraumatic stress disorder and TBI characteristics were determined through 
record review. RESULTS: Five variables that exhibited significant bivariate relationships with CR (veteran rating 
of quality of relationship, physical functioning, bodily pain, posttraumatic stress disorder diagnosis, and depressive 
symptoms) were entered into hierarchical regression analysis. In the final analysis, the five variables together 
accounted for 35% of the variance, but only depression was a significant predictor of CR, with more depressed 
veterans exhibiting lower CR. CONCLUSIONS: Efforts to support CR of Veterans with TBI should carefully assess 


and target depression, a modifiable factor. 
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Evidence suggests that community reintegration (CR) is a 
serious challenge for returning veterans with traumatic 
brain injury (TBD), as it is among civilians with TBI. CR 
reflects participation in family roles, in work or other 
meaningful activities, and in social relationships and the 
ability to live independently (Resnik, Bradford et al., 
2012 ; Sander, Clark, & Pappadis, 2010). Although CR is 
the ultimate goal of rehabilitation after TBI (Doig, 
Fleming, & Tooth, 2001), little is known about correlates 
of CR in veterans with TBI. Thus, the purpose of this 
study was to explore individual and family factors related 
to CR in veterans with TBI. Identification of correlates of 
CR is critical to distinguish veterans at higher risk for CR 
problems and to guide development of interventions that 
target modifiable factors. In the present study, selection 
of possible correlates was guided by an ecological model 
that emphasizes the individual’s interactions with the 
family, community, and society (Bronfenbrenner, 1979). 


Literature Review 


Traumatic Brain Injury in the Military 


Traumatic brain injury, defined as trauma to the brain 
resulting in an alteration or loss of consciousness or post- 
traumatic amnesia (Carroll, Cassidy, Holm, Kraus, & 
Coronado, 2004), is common among soldiers in the Global 
Wars on Terror, occurring in an estimated 12% to 23% of 
returning soldiers (Hoge et al., 2008; Okie, 2006; Terrio et 
al., 2009; Warden, 2006). These brain injuries are caused 
by exposure to blast waves, mechanical injuries, or other 
service-related injuries, and most (about 80%) are catego- 
rized as mild in severity (O’Neil et al., 2012; Terrio et al., 
2009). The increased prevalence of TBI among returning 
soldiers reflects better survival rates attributable to 
advances in protective equipment for soldiers and battle- 
field medical care (Okie, 2005; Tanielian, Jaycox, 
Adamson, & Metscher, 2008). Equipment such as Kevlar 
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helmets have reduced the number of penetrating head 
injuries; however, they cannot provide complete protec- 
tion for the face, head, and neck, nor can they prevent 
closed brain injuries, typically caused by blasts (Okie, 
2005). Blasts from explosive devices are the most fre- 
quent cause of TBI in active duty military in war zones 
(Tanielian & Jaycox, 2008). 

Medical and psychological sequelae of TBI may 
include impairments in memory, reasoning, concentra- 
tion, organization, and attention; disturbances in mood, 
behavior, and interpersonal relationships; pain; dizziness; 
limitations in physical functioning; and sleep disturbances 
(Arciniegas, Held, & Wagner, 2002; Hoge et al., 2008; 
Kim et al., 2007; Rao & Lyketsos, 2000; Sayer et al., 
2008; Schneiderman, Braver, & Kang, 2008). TBIs may 
disrupt many areas of functioning, and the impact of TBI 
on CR is receiving increased clinical and research empha- 
sis. Interdisciplinary rehabilitation approaches involving 
nursing, medicine, neuropsychology, occupational ther- 
apy, social work, physical therapy, speech therapy, and 
others (e.g., Lew et al., 2007) aim to promote CR. 


Community Reintegration 


CR represents the premiere goal of rehabilitation after 
TBI (Doig et al., 2001), as well as the goal of rehabilita- 
tion in general (McCabe et al., 2007; Reistetter & Abreu, 
2005). A multidimensional construct, CR encompasses 
participation in work, school, home, and other productive 
and meaningful activities; participation in social relation- 
ships and activities; and the ability to live independently 
(Resnik, Bradford et al., 2012; Salter, McClure, Foley, & 
Teasell, 2011; Sander et al., 2010). Varied conceptual and 
operational definitions exist, with the terms community 
integration and community reintegration often used 


interchangeably (Crocker, Powell-Cope, Brown, & 
Besterman-Dahan, 2014). In this article, we use the term 
community reintegration, referring to the veteran’s return 
to the community after deployment in the military 
(Resnik, Bradford et al., 2012). 

Problems in CR in civilians with TBI have been amply 
documented, such as decreased participation in employ- 
ment (Dikmen et al., 1994; Kreutzer et al., 2003), house- 
hold activities (Sander et al., 1999), parenting (Uysal, 
Hibbard, Robillard, Pappadopulos, & Jaffe, 1998), and 
recreational activities (Bier, Dutil, & Couture, 2009; 
Kersel, Marsh, Havill, & Sleigh, 2001) and decreased 
ability to live independently (Kersel et al. 2001). 
Furthermore, problems in the development and mainte- 
nance of friendships and intimate relationships after a 
TBI have been described (Burleigh, Farber, & Gillard, 
1998; Morton & Wehman, 1995; Olver, Ponsford, & 
Curran, 1996), leading to social isolation and social activ- 
ities being limited to interactions with immediate family 
members (Kersel et al., 2001). 

Problems in CR in military personnel returning from 
deployment and in military personnel with TBI have been 
less studied. A recent report (Institute of Medicine, 2013) 
concluded that approximately 44% of returning troops 
have experienced difficulties in readjusting to civilian life 
after deployment. In a large national study of 754 Iraq and 
Afghanistan combat veterans receiving Veterans Affairs 
(VA) health services (Sayer et al., 2010), many veterans 
reported difficulties with CR within the past 30 days, such 
as difficulties in participation in community activities 
(49%), in relationships with intimate partners (42%), in 
relationships with children (29%), in doing what is needed 
for work or school (35%), and in maintaining nonmilitary 
friendships (45%). In addition, 57% reported problems 
since homecoming in controlling anger and job loss 
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(24%). In another large study (Sayer et al., 2014) of 1,292 
Iraq and Afghanistan War veterans, 62% of VA users and 
45% of nonusers reported at least a little reintegration dif- 
ficulty. In a study of 199 veterans referred for behavioral 
health evaluations (Sayers, Farrow, Ross, & Oslin, 2009), 
75% reported problems in family reintegration during the 
previous week, such as feeling like a guest in their own 
home (41%) and being unsure of their family roles (37%). 
In a recent qualitative study (Kelly, Berkel, & Nilsson, 
2014) of postdeployment experiences of female soldiers 
from the National Guard and Reserve units, the women 
described many CR challenges: complexity of civilian 
roles; loss of the military role, which was particularly 
painful for those without civilian jobs; reestablishing 
relationships with partners; and “being Mom again.” 

Research, albeit limited, suggests that reintegration is 
also challenging for combat veterans with a history of 
mild to severe TBI. In a qualitative study (Daggett, Bakas, 
Buelow, Habermann, & Murray, 2013) of veterans with 
mild TBI recently enrolled in VA health care, veterans 
described many difficulties in CR: decreased participa- 
tion in leisure activity and major concerns about work, 
school, relationships, and the expectations of others. In 
Sayer et al.’s (2014) study, Iraq and Afghanistan War vet- 
erans who reported reintegration difficulty and used VA 
services were more likely to have probable TBI. In light 
of these emerging data, helping veterans with TBI to rein- 
tegrate within their communities is a priority within the 
VA Health System (Kupersmith, Ommaya, Selzer, Ruff, 
& Lew, 2009; Resnik, Bradford, et al., 2012). 


Factors Related to CR 


Research has examined correlates of CR in civilian and 
military populations among those with primarily moder- 
ate to severe TBI (Fleming, Tooth, Hassell, & Chan, 
1999; Gordon et al., 2006; Hart, Whyte, Polansky, 
Kersey-Matusiak, & Fidler-Sheppard, 2005; Mascialino 
et al., 2009; Reistetter & Abreu, 2005; Schmidt, Garvin, 
Heinemann, & Kelly, 1995; Willemse-van Son, Ribbers, 
Hop, & Stam, 2009; Winkler, Unsworth, & Sloan, 2006). 
In contrast, correlates of CR in veterans with mild or mild 
to moderate TBI have received less attention and are 
poorly understood. Yet the large majority of TBIs are 
mild, representing 82% cases of military TBIs (Defense 
and Veterans Brain Injury Center, 2014) and 80% of civil- 
ian TBIs (Centers for Disease Control, 2014; Warden, 
2006). 


Study Purpose 


To address the gap in knowledge, this study explored indi- 
vidual and family factors likely to be related to CR in vet- 
erans with primarily mild to moderate TBI. Selection of 


factors was guided by anecological model (Bronfenbrenner, 
1979). This model emphasizes the individual’s interac- 
tions with the systems around him or her, specifically the 
family, community, and society, and therefore it is an 
appropriate conceptual model to study individual and 
family factors related to CR. Individual factors studied 
included physical functioning, bodily pain, depressive 
symptomatology, posttraumatic stress disorder (PTSD), 
time since the last TBI, TBI severity, and demographics. 
Family factors included type of relationship with the fam- 
ily member, quality of the relationship with the family 
member, number of children, number of children living at 
home, and family member depressive symptomatology. 
Identification of correlates of CR is a necessary first step 
to inform interventions that target modifiable factors. 

The present study was part of a larger randomized con- 
trolled trial that evaluated the acceptability and effective- 
ness of the Veterans’ In-home Program for veterans (on CR 
and functioning) and for families (on caregiver burden, 
mood, and satisfaction with the relationship). The program 
consists of an in-home intervention delivered by licensed 
occupational therapists. Data reported in this article were 
collected during the baseline interview with veterans. 
Randomization occurred after the baseline interview. 


Method 
Setting and Sample 


The study was approved by the Institutional Review 
Board of the Philadelphia VA Medical Center. Veterans 
were recruited from the Philadelphia VA Medical Center 
outpatient Polytrauma Service that conducts TBI evalua- 
tions for veterans after an initial positive TBI screen. Post 
9/11, veterans are automatically screened for TBI within 
the VA health system. Veterans from previous war cohorts 
are not routinely screened but can be referred to the 
Polytrauma Service for TBI evaluation through primary 
care, psychiatry, and other providers. Thus, all veterans in 
our sample, even those from earlier war cohorts, had 
recently received a TBI evaluation and TBI diagnosis 
through the Polytrauma Service. 

Study participants included 83 veterans with TBI and 
for each, a family member selected by the veteran. An 
institutional review board—approved letter of invitation 
was sent to eligible veterans. Letters were followed by a 
phone call that explained the study further and confirmed 
the veteran’s willingness and eligibility for the study. 
Inclusion criteria included residence in the Philadelphia 
metropolitan region, diagnosis of TBI at the Polytrauma 
Service, postdeployment from the Vietnam War era to the 
present, ability to speak English, meeting VA Polytrauma 
Systems of Care criteria for TBI, and having a family 
member or partner living with him or her or living within 
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close proximity (within 30 minutes transportation time) 
willing to take part in the study. The family member was 
identified by the veteran as actively involved in his or her 
life. Exclusion criteria included that a veteran was cur- 
rently at high risk for violence, as assessed by the clinical 
team in the Polytrauma Service. 


Instruments 


At the baseline interview with veterans and family mem- 
bers in the primary study, we obtained data from multiple 
measures. In this article, we report specifically on base- 
line data for veterans’ CR, depression, physical health 
status (physical functioning and bodily pain), family fac- 
tors (quality of veteran’s relationship with the family 
member and depressive symptoms in family member), 
and demographics. We also report on data retrieved from 
the VA Computerized Patient Record System on war 
cohort and injury-related characteristics. To determine 
TBI severity, a study coinvestigator with expertise in 
rehabilitation medicine reviewed the veteran’s electronic 
medical record and determined the TBI severity level 
using the VA/DOD Clinical Guideline for Management of 
Concussion/Mild Traumatic Brain Injury (http://www. 
healthquality.va.gov/guidelines/Rehab/mtbi/concussion __ 
mtbi_ full 1 O.pdf). According to these guidelines, TBI 
injury severity is stratified across three levels (mild, mod- 
erate, and severe) using five variables (reported findings 
on structural imaging based on radiographic reports, 
reported or documented length of time of loss of con- 
sciousness, reported or documented length of time of 
alteration of consciousness, reported or documented 
length of time of posttraumatic amnesia, and the Glasgow 
Coma Scale score at the time of the injury or injuries). 
For our study population, the Glasgow Coma Scales 
scores were unavailable; however, data for the other four 
variables were consistently available in electronic medi- 
cal records. When three or four of the variables were 
reported or documented as falling within the specified 
severity level, then this level was assigned (mild/moder- 
ate/severe); if one or two variables fell across two or three 
specified severity levels, then the level was assigned as 
“transitional” in severity (mild to moderate, moderate to 
severe). Thus, the sample is described across five levels 
of severity: mild, mild to moderate, moderate, moderate 
to severe, and severe. Although this approach is not usu- 
ally taken during clinical TBI severity assignment when 
applying these guidelines, it did provide a more refined 
description of severity stratification of our study sample. 


Community Reintegration. CR was measured using 12 
items from the Community Reintegration for Service 
Member instrument (CRIS; Resnik, Plow, & Jette, 2009) 
and three investigator-developed questions. CRIS has the 


advantage of having been developed for military samples. 
However, this lengthy multidimensional instrument, con- 
sisting of 147 items, includes items measuring health, 
general self-care, and functioning as part of CR. Health, 
self-care, and functioning were measured in the present 
study with other tools. To minimize construct confusion, 
redundancy, and research burden, we selected extent of 
participation as the core construct of CR and used 12 
items from the CRIS Extent of Participation subscale that 
concern extent of participation in activities with family, 
friends, and the community. We did not use items from 
the other CRIS subscales, which measure perceived limi- 
tations in participation and satisfaction with participation, 
because frequency of participation is viewed as a more 
objective measure of participation (M. Brown et al., 
2004). Examples of items in our CR measure (from the 
CRIS) included: “How often were you in contact with 
your family (other than the people you live with)?” “How 
often did you get together with friends?” “How often did 
you help friends, neighbors, or relatives that did not live 
with you?” Three additional questions that captured par- 
ticipation in work and school, and having a friend in 
whom to confide were added, for example, “What is your 
current work situation (during the past 2 weeks)?” and 
“Please choose the answer that best corresponds to your 
current school or training program.” Veterans were asked 
how often they participated in or experienced certain 
activities within the past 2 weeks, using response formats 
from | (not at all) to 6 (always). Because three items had 
different response formats, z scores were computed and 
used in the regression analysis. Cronbach’s alpha for our 
veteran sample was .71. 


Independent Variables. Veteran and family member 
depressive symptomatology was measured with the Cen- 
ter for Epidemiologic Studies Depression (CES-D) scale, 
the CES-D short form (Andresen, Malmgren, Carter, & 
Patrick, 1994), a 10-item screening instrument with well- 
established psychometric properties that assesses the fre- 
quency of each symptom in the past week. The response 
format for each item ranges from 0 (never or rarely) to 3 
(every day); the possible range of scores is 0 to 30, with 
higher scores representing greater degrees of depressive 
symptomatology. A cutoff score of 10 or higher indicates 
the presence of significant depressive symptoms. Cron- 
bach’s alpha for this veteran sample was .85 and for the 
family member sample was .83. 

The Short Form Health Survey for Veterans—36 
(SF-36V; Kazis, 2000) was administered to obtain infor- 
mation on the veteran’s physical health status. Its 36 
items measure 8 health concepts, but we selected 2 sub- 
scales, physical functioning and bodily pain, to measure 
physical health status. High scores indicate fewer limita- 
tions. Reliability and validity have been well established 
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(Kazis, 2000). Cronbach’s alpha for the SF-36V physical 
functioning subscale for our veteran sample was .90 and 
for the bodily pain subscale was .86. 

The quality of the veteran’s relationship with the fam- 
ily member (the member who took part in the study) was 
assessed through the veteran’s self-report, using the 
Mutual Communal Relationship Scale (Williamson & 
Schulz, 1990, 1995; Williamson & Shaffer, 2001), a 
10-item questionnaire that asks about the quality of the 
relationship between the veteran and the family member, 
including level of reciprocity in the relationship, mutual 
demonstrations of concern, and desire to respond to the 
other’s needs. The original scale elicited information 
about the relationship before one member became ill. In 
this study, the scale was adapted to ask about the “type of 
interactions you have with this family member.” For each 
item, the subject was asked to “indicate which response 
you feel most accurately describes how you and he/she 
interact these days” on a Likert-type scale from | (never) 
to 4 (always). Cronbach’s alpha for this veteran sample 
was .80. 

PTSD was measured as the absence or presence of a 
PTSD diagnosis documented during the study period— 
from the time the veteran provided written consent to the 
time the veteran completed the follow-up interview. 
Documentation was retrieved through review of the elec- 
tronic medical record. 


Procedure 


Veterans and family members were interviewed in their 
home on the same day. The two interviews were con- 
ducted separately, outside the hearing of the other, to 
maintain independent responses. 


Data Analyses 


Sample Description and Zero-Order Associations. Descrip- 
tive statistics to characterize the sample were generated, 
followed by descriptive statistics for veteran CR, depres- 
sive symptoms, rating of quality of the relationship, phys- 
ical functioning, bodily pain, and PTSD and for family 
member depressive symptoms. Bivariate relationships 
between individual and family factors and CR were 
examined with zero-order associations. Only variables 
with correlations with CR at the p< .10 level were entered 
into hierarchical multiple regression. 


Hierarchical Multiple Regression. Five variables showed 
significant zero-order correlations with CR: one family 
factor (veteran’s rating of quality of relationship) and four 
individual veteran factors (physical functioning, bodily 
pain, PTSD, and depressive symptoms). Hierarchical 


multiple regression was performed to assess how the 
addition of each block contributed to the variance in CR 
after controlling for the effects of the predictors previ- 
ously entered (Cohen & Cohen, 1983). The family factor 
(quality of relationship with the family member) was 
entered in the first block; two individual factors (physical 
functioning and bodily pain), both representing physical 
health, were entered in the second block. Quality of rela- 
tionship and the physical health variables were viewed as 
background variables. PTSD diagnosis and depressive 
symptoms, representing individual mental health factors, 
were entered in the third block to assess how they con- 
tributed to the variance in CR after controlling for the 
contribution of the predictors in Blocks | and 2. All anal- 
yses were conducted with SPSS, Version 20. 


Results 


Sample Characteristics 


Table 1 describes demographic characteristics of veterans 
and family members. Veterans’ mean age was approxi- 
mately 40 years with a range between 23 and 67 years. 
The sample consisted largely of White veterans, and 
Black veterans constituted about one third of the sample. 
Most veterans were male. The majority was married and 
had children. Only about one third of the veterans were 
employed. 

Table 2 provides information about veterans’ war 
cohort, source of TBI, number of TBI incidents, level of 
TBI severity, psychiatric comorbidities (depression and 
PTSD), time since first and most recent TBI, and preva- 
lence of major TBI-related symptoms. Most participants 
were veterans from Operation Iraqi Freedom, followed 
by those from Operation Enduring Freedom (from 
Afghanistan war). Sources of the TBI varied, with almost 
one third of veterans suffering both blast and mechanical 
injuries. Over one third had experienced multiple TBIs 
(>4), and about one third reported one TBI incident. 
Approximately two thirds of our sample had a PTSD 
diagnosis that was documented as active in the veteran’s 
medical record during the time between the veteran’s giv- 
ing informed consent and completing the follow-up inter- 
view. Furthermore, 58% had a depression diagnosis 
documented during this period, and 50% of the sample 
was in treatment for depression during this period. 


Descriptive Statistics 


Table 3 shows descriptive statistics for CR, veteran 
depressive symptoms, family member depressive symp- 
toms, quality of relationship, physical functioning, bodily 
pain, and PTSD. The mean depression score for veterans 
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Table I. Sociodemographic Characteristics of Veterans and Family Members. 


Veteran Family Member 
Characteristics M (SD) Range % (n) M (SD) Range % (n) 
Age 40.1 (13.0) 23-67 41.8 (12.5) 21-67 
Gender (% male) 91.6 (76) 7.2 (6) 
Education 
Less than high school degree 6.0 (5) 3.6 (3) 
High school degree or GED 24.1 (20) 27.7 (23) 
Some college 45.8 (38) 41.0 (34) 
College degree 16.9 (14) 16.9 (14) 
Postdoctoral degree 7.2 (6) 10.8 (9) 
Marital status (% married) 69.9 (58) 84.3 (70) 
Years married 12.1 (10.2) 1-40 13.7 (11.5) 1-4] 
Have children 75.9 (63) 83.1 (69) 
No. of children 2.5 (1.8) 0-8 2.5(1.4) 0-7 
No. of children at home 1.1 (1.1) 0-4 1.6 (1.2) 0-5 
Financial well-being” 1.6 (1.1) 0-3 1.4 (1.0) 0-3 
Employed 34.9 (29) 63.9 (53) 
Race 
White 57.8 (48) 60.2 (50) 
Black 34.9 (29) 31.3 (26) 
Native American 2.4 (2) 0 (0) 
Asian 1.2 (1) 3.6 (3) 
No primary 1.2 (1) 2.4 (2) 
Other 2.4 (2) 2.4 (2) 
Hispanic/Latino 13.3 (11) 12.00 (10) 
Relationship of family member to veteran 
Spouse/partner 71.1 (59) 
Mother 15.7 (13) 
Sister 3.6 (3) 
Brother 1.2 (1) 
Other 8.4 (7) 


Note. GED = general educational development. 


*How difficult is it to pay for the basics? Scale of 0 (not at all), | (not very), 2 (somewhat), and 3 (very). 


indicates that the veteran sample had on average a signifi- 
cant level of depressive symptoms, higher than the cutoff 
of 10, which is deemed as the screening threshold for 
depression (Andresen et al., 1994). Furthermore, 89% of 
our veteran sample had a CES-D score at or above 10, 
indicating the presence of significant depressive symp- 
toms. The mean depression score for family members (X 
= 9,72) was lower than the mean for veterans but still 
close to the cutoff value of 210. 


Regression Analyses: Predictors of CR 


In correlational analyses (Table 4), demographic variables 
(age, gender, education, and race), family factors (number 
of children, number of children living at home, type of 
relationship, and family member depressive symptom- 
atology), and other veteran factors (time since last TBI, 


TBI severity) were not significantly correlated with CR. 
Zero-order associations among potential predictors 
revealed the absence of multicollinearity among variables. 
Five variables with bivariate relationships with CR (at p < 
.10), specifically veteran rating of the quality of relation- 
ship, physical functioning, bodily pain, PTSD diagnosis, 
and veteran depressive symptoms, were entered into hier- 
archical regression analyses. 

The results of the hierarchical regression are presented 
in Table 5. In Block 1, the veteran’s rating of the quality of 
the relationship with the family member was a significant 
predictor of CR and explained 6.5% of the variance in CR. 
However, quality of the relationship was no longer signifi- 
cant in Block 2 when physical functioning and bodily pain 
were entered. Addition of the two physical health variables 
to the model explained a statistically significant increment 
in the variance of CR, but only physical functioning was 
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Table 2. Characteristics of Veterans: War Cohort, TBI Severity, Time Since TBls, Source of Injuries, Number of TBl-Related 


Events, Comorbidity, and Major Symptoms (n = 83 Veterans). 


Characteristics % (n) M (SD) Range (n) 
Severity 1.64 (1.12) 1-5 
| mild 68.7 (57) 
2 mild-moderate 12.0 (10) 
3 moderate 10.8 (9) 
4 moderate-severe 3.6 (3) 
5 severe 4.8 (4) 
War cohort* 
OIF (Iraq) 61.4 (51) 
OEF (Afghanistan) 22.9 (19) 
Both OIF and OEF 10.5 (9) 
Dessert Storm (Persian Gulf) 6.0 (5) 
Vietnam War 7.2 (6) 
Post—Vietnam War era 10.8 (9) 
Stateside injury 4.8 (4) 
Years since first TBI 11.99 (11.32) 1.0-45.0 (59) 
Years since most recent TBI 9.99 (11.09) 1.0-45.4 (83) 
Source of TBI injury* 
Blast 53.0 (44) 
Mechanical 72.3 (60) 
Struck/thrown against object 18.1 (15) 
Fall 28.9 (24) 
Vehicular 32.5 (27) 
Sports 9.6 (8) 
Equipment malfunction 2.4 (2) 
Assault/hazing by fellow service members 2.4 (2) 
Other 8.4 (7) 
Both blast and mechanical 32.5 (27) 
Number of TBl-related incidents 
I 31.3 (26) 
2 15.7 (13) 
3 7.2 (6) 
4 4.8 (4) 
Multiple (>4) 36.1 (30) 
Unknown 4.8 (4) 
Frequency of TBl-related symptoms* 
Pain 67.5 (56) 
Tinnitus 25.3 (21) 
Photosensitivity 20.5 (17) 


Note. TBI = traumatic brain injury; OIF = Operation Iraqi Freedom; OEF = Operation Enduring Freedom. 


“Does not add to 100% because some were in more than one category. 


significant. With the addition of the individual mental 
health factors to the equation in Block 3, physical func- 
tioning no longer remained significant, and PTSD was 
also not significant. Block 3 resulted in a further signifi- 
cant increment in explained CR variance; however, only 
the depressive symptom score was a significant predictor 
of CR, with veterans with higher depressive symptoms 
exhibiting lower CR. The five variables as a set contrib- 
uted to 35.4% of the variance in CR. 


Discussion 


Guided by an ecological model, this study explored 
potential family and individual factors contributing to CR 
in veterans with TBI. Findings revealed depressive symp- 
toms to be the sole significant predictor of CR when the 
family factor along with individual physical health fac- 
tors and PTSD were entered into the model. Discussion 
of our findings revolves around four main areas: sample 
comparisons, the central role of depression as a predictor 
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Table 3. Descriptive Statistics for Community Reintegration, Depressive Symptoms, Quality of Relationship, Physical 


Functioning, Bodily Pain, and PTSD Diagnosis. 


Variables M (SD) Range % 
Community reintegration 2.06 (.78) 0.60-4.07 

Depressive symptomatology (veteran) 18.36 (6.27) 2.00-30.00 

Depressive symptomatology (family member) 9.72 (6.10) 0-24.00 

Quality of the relationship 3.08 (.52) 1.60-4.00 

Physical functioning 8.12 (5.10) 0-18.00 

Bodily pain 5.60 (2.36) 0-9.00 

PTSD diagnosis 65.1 


Note. PTSD = posttraumatic stress disorder. 


of CR, study limitations, and implications of the findings 
for practice and research. 


Comparison of Our Sample to Others 


Our veteran sample, drawn from veterans diagnosed with 
TBI in an outpatient VA Polytrauma Service, included a 
high percentage of veterans with active clinical diagnoses 
of depression and PTSD. The prevalence of a depression 
diagnosis in our sample was higher than the rate of 45% 
seen in a large study of 22,053 Iraq and Afghanistan War 
veterans with TBI who used VA health care in 2009 
(Taylor et al., 2012) and higher than the average preva- 
lence rate of 42% observed in TBI studies in a review 
article (Kreutzer, Seel, & Gourley, 2001). About half of 
our sample was receiving treatment for depression during 
the study period, and the vast majority had a CES-D score 
indicating significant depressive symptoms. Our find- 
ings, from a sample with primarily mild TBI, indicate that 
depression is not limited to persons with moderate to 
severe TBI; it also occurs in those with mild TBI as others 
have concluded (Fann et al., 2004; Hoge et al., 2008). The 
prevalence of a PTSD diagnosis in our sample of veterans 
with TBI comes close to the rate of 73% in Taylor et al.’s 
(2012) study and to the rate of 68% seen in a smaller sam- 
ple of 340 veterans with TBI treated in a VA Polytrauma 
Network Site (Lew et al., 2009). 


Depression as a Predictor of CR 


With the addition of PTSD diagnosis and depressive 
symptoms into the final regression analysis, only depres- 
sive symptoms independently predicted CR; veterans 
with more depressive symptoms had lower CR. The find- 
ings suggest the powerful contribution of depressive 
symptoms to CR in this sample and corroborate previous 
studies showing relationships between depression after 
TBI and CR problems. Social problems, which reflect 
problems in CR, have been correlated with increased 
major depression in persons earlier and later after TBI 


(Gomez-Hernandez, Max, Kosier, Paradiso, & Robinson, 
1997; Hibberd et al., 2004; Jorge et al., 1993; Jorge et al., 
2004; Malec, Testa, Rush, Brown, & Moessner, 2007). 
Depression soon after a TBI has been associated with 
impaired close relationships in persons with varied sever- 
ity levels of TBI (Gomez-Hernandez et al., 1997) and 
associated with unemployment in persons with severe 
TBI (R. M. Ruff et al., 1993). A significant inverse rela- 
tionship between depression and CR has also been 
reported in persons with mild to moderate TBI at 3 
months postinjury (Levin et al., 2001) and in persons with 
mild TBI 3 years after the trauma (Stalnacke, 2007). 

Depression after a TBI arises from a complex interac- 
tion among neurological, psychological, and social fac- 
tors (Williams & Evans, 2003). Although depression is a 
common consequence of TBI (Seel et al., 2003), a recent 
review (Jorge & Arciniegas, 2014) concluded that current 
treatments for depression after TBI are largely guided by 
expert opinion rather than by rigorous controlled trials. 
Our findings underscore the central role of depression in 
CR and reinforce the need for evidence-based treatments 
that aim to reduce depression in persons with TBI and 
thereby improve CR. Because CR is a central goal of 
rehabilitation, early assessment and interventions for 
depression are also essential in improving the success of 
rehabilitation services after TBI (Moldover, Goldberg, & 
Prout, 2004). Because the risk of depression remains ele- 
vated for decades after a TBI (Holsinger et al., 2002; 
Koponen et al., 2002) and associated problems in CR 
may also continue, our findings suggest that assessment 
and treatment of depression should be ongoing for many 
years after a TBI. 

Some symptoms of depression and PTSD may occur 
concurrently with a TBI, making it difficult to differenti- 
ate effects of multiple conditions (R. L. Ruff, Riechers, & 
Ruff, 2010; Sayer, 2012; Wall, 2012). Some symptoms 
that patients attribute to TBI may be related to comorbid 
mental or physical health problems (O’Neil et al., 2012). 
Calls for the development and testing of collaborative 
approaches that address TBI along with comorbid mental 
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health problems of depression and PTSD are emerging in 
the literature (Carlson et al., 2011; Hoge et al., 2008; Otis, 
McGlinchey, Vasterling, & Kerns, 2011; Tanev, Pentel, 
Kredlow, & Charney, 2014). 

Because about two thirds of our sample had experi- 
enced mild TBI and 12% had mild to moderate TBI, our 
findings offer insight into correlates of CR in veterans 
with mild and mild to moderate TBI. Our data showing 
depression as the sole predictor of CR in a sample with 
primarily mild TBI are particularly relevant, given that 
the rate of depression in persons with mild TBI is 7.9 
times greater than that in the general population 
(Bombardier et al., 2010). Depression in persons with 
mild TBI interferes with their physical and cognitive 
rehabilitation (Rapoport, McCullagh, Streiner, & 
Feinstein, 2003), also supporting the clinical significance 
of our findings. 

An alternative interpretation of our findings around 
directionality of the relationship between depression and 
CR should be acknowledged. Although our model and 
previous studies suggest that depression influences CR, it 
is possible that improved CR leads to reduced depression. 
Longitudinal studies that have related depression to 
aspects of functioning in persons with TBI have found 
that functioning predicted later depression but depression 
was unrelated to later functioning (Pagulayan, Hoffman, 
Temkin, Machamer, & Dikmen, 2008; Schonberger, 
Ponsford, Gould, & Johnston, 2011). This is an area for 
further research, as the question of directionality arises in 
cross-sectional research. 


Other Tested Predictors of CR 


The veteran’s rating of the quality of his or her relation- 
ship with the family member, although a significant pre- 
dictor in the first block, was no longer significant when 
the individual physical health factors were entered in 
Block 2; only physical functioning was significant in the 
second block. The association between quality of the 
relationship, as defined in our study, and CR has not been 
examined in previous TBI research and warrants further 
investigation in multivariate analyses. Physical function- 
ing approached significance in the final analysis, suggest- 
ing that veterans with more limitations in physical 
functioning may exhibit lower CR, a finding consistent 
with other studies (e.g., Resnik, Borgia, Pensheng, 
Pirraglia, & Jette, 2012; Resnik et al., 2009). Limitations 
in vigorous activities, moderate activities, walking, 
climbing stairs, carrying groceries, and dressing/bathing, 
as measured by the SF36-V subscale, may make it more 
difficult for veterans with TBI to travel and to participate 
in varied activities, particularly outside the home. 
Possibly, some veterans may need assistance traveling to 
activities in the community as a way to promote their CR. 


PTSD was not a significant predictor of CR in our 
final regression analyses. Previous studies have reported 
significant bivariate associations among CR, PTSD, and 
depression among returning veterans (Resnik et al., 2009) 
and among civilians with TBI (Bryant, Marosszeky, 
Crooks, Baguley, & Gurka, 2001; Stalnacke, 2007). Our 
study results suggest that multivariate analyses are help- 
ful in teasing out the independent contribution of depres- 
sion to CR when controlling for PTSD. 

Demographic variables (age, gender, education, race), 
other family factors (number of children, number of chil- 
dren at home, type of relationship, family member depres- 
sive symptoms), and other veteran factors (time since last 
TBI, TBI severity) were not significantly correlated with 
CR in bivariate analyses. Although previous studies have 
provided some evidence for age, gender, race, education, 
and severity of injury as correlates of CR (Fleming et al., 
1999; Gordon et al., 2006; Hart et al., 2005; Mascialino et 
al., 2009; Reistetter & Abreu, 2005; Schmidt et al., 1995; 
Willemse-van Son et al., 2009; Winkler et al., 2006), 
most samples in these studies consisted of persons with 
moderate to severe TBI, which could help explain differ- 
ent findings in our sample with primarily mild or mild to 
moderate TBI. 


Strengths and Limitations 


This study obtained a veteran sample that was diverse in 
terms of age, race, war cohort, and time since the last 
injury, thus increasing the generalizability of findings. 
Notably, neither severity of TBI (mild to severe) nor time 
since last injury (1.0-45 years), despite the wide range in 
the sample, was significantly associated with CR, and 
thus controlling for these factors was not necessary. The 
diagnosis of TBI and its severity level were based on 
clinical interviews with specialists, considered the gold 
standard for an accurate TBI diagnosis (R. Ruff, 2005; 
Taylor et al., 2012), and based on a careful review of mul- 
tiple data sources in the electronic medical record. 
Therefore, it is unlikely that the insignificant correlations 
were due to unreliable diagnosis. 

Findings should also be interpreted in light of several 
limitations. First, findings in this cross-sectional study 
are correlational, and causality cannot be inferred. 
Second, the sample consisted of veterans willing to par- 
ticipate in an intervention study, raising the potential for 
selection bias that could influence generalizability. Third, 
veterans who did not have a family member living with 
them or within close proximity willing to take part in the 
study were excluded from the study. Thus, findings can- 
not be generalized to these veterans who may be more 
isolated and have lower CR resulting from lower family 
interaction. Fourth, study findings can only be general- 
ized to veterans with primarily mild to moderate TBI who 
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are ina VA clinical setting. They may not be applicable to 
civilians with TBI in outpatient rehabilitation settings and 
to those with less psychiatric symptomatology. Findings 
may also not be generalizable to Operation Enduring 
Freedom/Operation Iraqi Freedom veterans or other vet- 
erans with TBI who do not access VA health care. 
Although the VA health system is mandated to provide 
free care for 5 years for all Iraq and Afghanistan veterans 
with a service-connected condition (U.S. Department of 
Veterans Affairs, 2011), only 58% of these eligible veter- 
ans have used VA care since 2001 (U.S. Department of 
Veterans Affairs, Epidemiology Program, 2104). Another 
limitation was that our measure of CR included only 12 
items from the 147-item CRIS instrument, and thus the 
psychometric properties of the CRIS do not apply to our 
CR measure. However, Cronbach’s alpha with our modi- 
fied tool was acceptable, and a relationship between 
depression and CR was found, which is theoretically 
expected and confirmed by previous studies. Shorter ver- 
sions of the CRIS (Resnik, Borgia, et al., 2012) became 
available after initiation of our study. At our study’s 
inception, there was no widely accepted instrument that 
was a “gold standard” for measuring veterans’ CR 
(Resnik, Gray, & Borgia, 2011). Last, our study did not 
employ a standardized PTSD instrument that would have 
enabled measurement of severity of PTSD symptoms as a 
continuous variable. Our PTSD measure consisted of a 
current clinical PTSD diagnosis (absent or present) deter- 
mined through review of the electronic medical record. 
However, the PTSD diagnosis found in the medical 
record was derived from clinicians’ interviews with 
patients, which is considered reliable (Skodol & Bender, 
2000). Despite the limitations acknowledged here, our 
study offers a unique contribution in illuminating factors 
related to CR in veterans with primarily mild and mild to 
moderate TBI in a VA polytrauma setting, thus advancing 
the very limited knowledge in this area. 


Implications for Practice and Future Research 


Efforts to support CR of veterans with TBI should care- 
fully assess and target depression. Psychiatric nurses, other 
nurses, and other clinicians should employ well-validated 
screening tools as standard clinical assessments in outpa- 
tient and inpatient settings as a first step toward improved 
recognition, referral, and treatment of depression in 
patients with TBI. Measurement of depression at regular 
intervals in persons with TBI would enable early recogni- 
tion of new onset depression as well as detect changes in 
depression over time. Recommendations for how clini- 
cians in VA and non-VA settings can improve diagnosis of 
depression in patients with TBI are important contributions 
to clinical practice. For example, Seel, Macciocchi, and 
Kreutzer (2010) describe primary features of major 


depressive disorder along with empirical findings on how 
these features are manifested in persons with TBI. They 
also provide clinicians with recommendations to improve 
the diagnosis of major depression in persons with TBI. 

Depression is a modifiable factor that is often amena- 
ble to treatment. Interventions such as behavioral activa- 
tion target both depression and enhancement of activity 
(an aspect of CR). These types of interventions particu- 
larly warrant future testing with veterans with mild to 
moderate TBI. However, veterans with TBI and depres- 
sion may be reluctant to seek mental health services 
because of concerns around stigma, negative beliefs 
about mental health treatment, and military cultural val- 
ues around strength (Vogt, 2011). Integration of mental 
health services within a polytrauma rehabilitation service 
may be more acceptable to these veterans (O’Neil et al., 
2012). Integration of mental health care within VA pri- 
mary care may also facilitate mental health assessments 
and care of veterans with TBI (Pomerantz & Sayers, 
2010). Innovative reintegration programs that reframe 
mental health treatment to a focus on strengthening fam- 
ily relationships, parenting, and relationships within the 
community may also increase engagement of veterans 
with TBI and their families in mental health services 
(Ross & DeVoe, 2014). Development and evaluation of 
these types of programs—addressing mental health issues 
within the context of TBI—are particularly needed, given 
gaps identified in returning soldiers’ access to mental 
health services and gaps in the delivery of quality care 
(Tanielian et al., 2008; Tanielian & Jaycox, 2008). The 
biopsychosocial and spiritual perspective of psychiatric 
advanced practice nurses and other mental health provid- 
ers will be critical to the development of such programs. 

Intervention programs designed to enhance CR in 
returning veterans with TBI are increasing (e.g., Murphy 
& Fairbank, 2013; Trudel, Nidiffer, & Barth, 2007). An 
overwhelming 96% of 1,226 Iraq and Afghanistan veter- 
ans in one study (Sayer et al., 2010) expressed interest in 
services to assist them to readjust to civilian life, with 
preferences toward services through the VA, online, or 
mail. Programs that respond to this need and that include 
consideration of veterans’ mental health issues, such as 
depression, are timely and responsive to veterans. 

Given that about one-half of veterans do not seek care 
from the VA health system (U.S. Department of Veterans 
Affairs, Epidemiology Program, 2014), it is imperative 
that nurses and other clinical staff in non-VA systems ask 
every patient about his or her veteran status and subse- 
quently assess veteran patients for problems with higher 
prevalence in veterans, including TBI, depression, PTSD, 
and CR challenges. The simple question, “Have you ever 
served in the military?” is essential in every health history 
(American Academy of Nursing, 2014; J. L. Brown, 
2012). Without this level of systematic assessment in pri- 


Downloaded from jap.sagepub.com at FLORIDA INTERNATIONAL UNIV on November 18, 2015 


Moriarty et al. 


207 


vate settings, many problems in veterans will be underdi- 
agnosed and undertreated. 

This study should be replicated with larger samples 
that include civilians and veterans in VA and non-VA set- 
tings and persons with mild to moderate TBI to ascertain 
whether depression remains a strong predictor of CR in 
other samples. Qualitative and mixed-method studies that 
aim to explain how depression affects CR are also needed. 
Authors of a 2014 review on the state of the science on 
CR in returning veterans (Crocker et al., 2014) have 
called for more qualitative and mixed method approaches 
to illuminate barriers and facilitators to CR, which would 
encompass mental health and other factors. Also valuable 
would be longitudinal studies that elucidate predictors of 
CR at different time periods and that tease out temporal 
relationships among variables to advance knowledge of 
the long-term process of CR. Finally, but most important, 
research that elicits the aspects of CR that are most mean- 
ingful to veterans and civilians with TBI and their fami- 
lies is critical to incorporate patient and family-centered 
outcomes in services designed to enhance CR. 


Conclusion 


Overall, significant gaps remain in our understanding of 
CR and correlates of CR in veterans with TBI, particu- 
larly in veterans with mild to moderate TBI. The central 
role of depression observed in our sample is clinically 
meaningful and compelling, and underscores the need for 
replication in future research. 
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